pH triggered in vivo photothermal therapy and fluorescence nanoplatform of cancer based on responsive polymer-indocyanine green integrated reduced graphene oxide.
We have synthesized a pH-dependent, NIR-sensitive, reduced graphene oxide (rGO) hybrid nano-composite via electrostatic interaction with indocyanine green (ICG) which is designed not only to destroy localized cancer cells but also be minimally invasive to surrounding normal cells. The near-infrared (NIR) irradiated hybrid nano-composites showed pH dependent photo-thermal heat generation capability from pH 5.0 to 7.4 due to the pH response relief and quenching effects of poly(2-dimethyl amino ethyl methacrylate) [poly(PDMAEMA)] with ICG on a single rGO sheet. This pH-triggered relief and quenching mechanism regulated in vitro photo-thermolysis as the pH changed from 5.0 to 7.4. The in vitro cellular uptake and confocal laser scan microscopic (CLSM) images at different pH values show promise for environment sensitive bio-imaging. The NIR-absorbing hybrid nanomaterials showed a remarkably improved in vitro cancer cell targeted photothermal destruction compared to free ICG. Upon local NIR irradiation, these hybrid nano-composites-treated tumors showed necrotic, shrunken, ablation of malignant cells and totally healed after 18 days treatment. Our finding regarding the acidic pH stimulus of cancer cellular environment has proven to be a wining platform for the fight against cancer.